Studies available confirm the link between sugary beverages, included energy drinks, and the risk of overweight and obesity among different age groups. The aim of the study was to evaluate the influence of energy drinks on the overweight and obesity development among high school students from urban and rural environments. The study was conducted among high school students from Southern region of Poland. The survey included 518 students, aged 16 to 20 years. Survey instruments were anthropometric measurements of body height, weight and waist and hips measurements. Such indicators as BMI, WHtR and WHR were calculated and interpreted according to the current methodology. The collected data were analysed using statistical program Statistica 10.0 PL. Based on the group included in the research it can be said that the place of residence and gender affect statistically significantly the consumption of energy drinks. The frequency and amount of energy drinks consumption statistically significantly affect selected anthropometric parameters of the study population. Based on the study it can be concluded that energy drinks can cause excessive weight gain in young people.
INTRODUCTION
Energy drinks are supposed to help in stressful situations, endure fatigue, move the drowsiness, improve the efficiency of the mind, sharpen cognitive functions, concentration and reduce weight [1, 2, 3] . The prevalence of energy drinks consumption amounted 86% among adolescents aged 10-18 years, residing in European countries. According to the data, the biggest prevalence of energy drinks consumption was in Belgium (85%) the lowest in Greece (48%). According to the same report there was 73% prevalence of consumption of energy drinks among Polish adolescents. Energy drinks were more common in the group aged 15-18 years (73%) than in the younger age group 10-14 years (55%). Boys more often than girls consumed energy drinks (74% vs. 63%) [4] .
The sugar content in energy drinks available on the Polish market is from 11.1g to 16.8g/100 ml of product. The information on their packaging even in 48% was different from the data obtained using high performance liquid chromatography. The highest level of fructose from 12 samples of beverages was 5.67g/100 ml, glucose 7.96g/100 ml and sucrose 7.35 g/100 ml in product. For adult human, carbohydrates from the one of very popular energy drink cans, met the energy requirements for carbohydrates over 76% [5] . The increase in the supply of calories along with the consumption of energy drinks becomes important, because of their possible impact on the obesity epidemic. Additional calories may increase blood pressure, blood glucose, body mass index (BMI), cause calcium deficiency, dental problems, depression and low self-esteem [3] . Beverages containing a large amount of sucrose in composition also have a high glycaemic index. High glycaemic level in the blood, leads to a reduction of the sensitivity of cells to insulin. As a result, distorted signal is transmitted to the centre of hunger and satiety, the satiety feeling is reduced, and body is still looking for products that provide it with energy [6] .
Due to the fact that the sugary soft drinks can contribute to the development of overweight and obesity more people including teens control their quantity. Unfortunately, energy drinks may surreptitiously supplement the gap, because at this age group are consumed in relatively large quantities, despite the fact that they are sweetened like the other sugar beverages [7, 8] .
OBJECTIVE
The aim of the study was to evaluate the influence of energy drinks on the overweight and obesity development among high school students from urban and rural environments.
METHOD
The survey was conducted during 2014-2015 year among high school students from Southern Poland. Each person filled in an anonymous questionnaire on frequency of selected products consumption and questionnaire about nutritional habits of drinking energy drinks. Anthropometric measurements (weight, height, waist and hips) were also performed among the respondents. Such indicators as BMI (Body Mass Index), WHtR (Waist to Height Ratio) and WHR (Waist to Hip Ratio) were calculated and interpreted. Body Mass Index -BMI was calculated by using the formula: weight [kg]/ body height [m²] . Interpretation of this indicator for the study group of young people has been made on representative population of children and young people of school age centile charts of body height, weight and BMI, developed in Polish research OLAF [9] .Indicator waist -growth (WHtR) was calculated as follows: waist circumference [cm]/ height [cm] . For the interpretation of the indicator WHtR has been used constant pointer for both genders, equal to 0.5. Last used indicator was Waist to Hip Ratio (WHR) which was calculated as waist circumference [cm] divided by hip circumference [cm] . The interpretation of this indicator was based on the value of the points, according to the WHO to assess the metabolic syndrome, in men ≥0.9and women ≥0.85 respectively [10] .
Differences between distinguished groups, because of the place of residence and gender were analysed using an independent-sample nonparametric Mann-Whitney U-test and to strength measurement of the association Spearman rank correlation coefficient was calculated. The results with p-values <0.05 were considered as statistically significant. All statistical analyses were performed using Satistica PL 10.0.
RESULTS
Five hundred eighteen high school students, from seven schools of two Polish provinces completed the study. 241 (46.63%) high school students from Podkarpackie voivodshiprepresentingrural region took a part in the study as well as 277 (53.47%) participants were from Malopolska voivodship (urban region). The average age of study participants was 17.15 ± 0.60 years, the youngest participant in the study was 16 and the oldest 19.5 year old. The study involved, more girls (263 girls -51.16%) than boys (253 boys -48.84%), however it was no statistical differences (p=0.8200).The assessment of nutritional status of study groups indicated statistically significant differences. High school students from rural areas significantly more often had higher waist, hips measurements and the rate of WHtR. Study groups of girls and boys were significantly differing in terms of estimated parameters of nutritional status except the WHR ratio. The exact characteristics are presented in Table 1 .
Although, the body mass index -BMI for overall respondents indicated mostly normal weight, accurate analysis showed some irregularities. More students from the rural areas (73.86%) had normal body mass than of the urban areas (72.20%). Proper body weight was more often performed also in boy group (74.31%) than girls (71.70%). BMI in the interpretation of centile charts from the Polish research project named OLAF, pointed out obesity in 6.76% of respondents. Accurate data illustrated Figure 1 .
Next to the assessment of nutritional status were also made attempts to assess the consumption of energy drinks in the study groups of adolescents. Among high school students from Southern Poland, energy drinks tried 89.19% of the youth. Never drank such type of beverages 8.49% of the surveyed students. Energy drinks were the most commonly consumed 1 to 3 times a month (21.04%) in the study population. Every day, this type of drink, drank only 0.97% of the total study group. Daily, energy drink drank more young people from urban areas (1.08%) than in rural areas (0.83%). The place of residence differed significantly frequency of energy drinks consumption (p = 0.0120). Boys significantly more likely tried an energy drink than girls (p = 0.0037). Never drank an energy drink 26.88% boys and 36.98% girls up from the Southern Poland. Most popular volume of energy drink packaging among high school students were 250-330 ml -55.53% of the respondents usually buy such packages. Energy shots (65-75 ml) usually reached -14.65% of study group and 13.6% of respondents from rural areas and 15.6% of the urban areas. More students from rural areas drank beverages with a capacity of 500 ml (14.1%) and 1000 ml (5.1%) than from urban areas (10.4% and 3.8% respectively). Beverages with a capacity of 1.5 l and more frequently drank only students from rural areas (1.1%). A group of residence did not differ significantly in terms of volume of packaging energy drink (p = 0.8090).
Important differences pronounced in frequency of energy drinks consumption among the surveyed boys and girls (p =0.0003). Examined girls energy drinks drank, mostly once a month (21.89%) and boys less than once a week (25.30%). Daily energy drink drank 1.58% of boys and less than 0.4% of girls. Boys and girls of the study population, significantly different also in the size of the packaging of energy drink which drank frequently (p<0.0001). Most of the boys (61.88%) drank beverages with a capacity of 250-330 ml (girls 48.66%). More often smallest packaging of energy drinks, with a capacity of 60-75 ml, selected girls (20.86%) than boys (8.91%). A half-liter (15.84%) and liter (7.43%) packaging of energy drinks, most often purchased study boys than girls (respectively girls: 8.02% and 1.07%). None of the boys did not buy drinks with a capacity of 1.5l, while that answer selected more than 1% of girls.
In the examined group among high school students, were statistically significant, but a weak correlations between selected parameters describing the frequency and amount of consumption energy drinks and overweight and obesity.
Weak positive correlations were noted between the frequency of consumption of energy drinks and such anthropometrics measurements like: waist circumference, body weight, BMI value and WHtR index ( Figure 2 ) in the study group. Among the respondents from the rural region, observed poor positive, but statistically significant correlation between the frequency of consumption of energy drinks and selected parameters of nutritional status: waist circumference, body weight, BMI and WHR. Weak, statistically significant positive correlation was indicated in the interpretation and value of WHR index in subjects from urban regions (Figure 3 ). In the gender group, very weak positive correlation occurred in the case of frequency of consumption of energy drinks and interpretation of the indicator WHtR, WHR and BMI (Figure 4) .
The amount of consumption of energy drinks, in study group, slightly increased waist circumference and weight. Very weak positive correlation was also in the case of interpretation of WHR and WHtR ( Figure 5 ).In group of residence, positive weak correlation was recorded between the amount of consumption of energy drinks and waist circumference, WHR value and interpretation of the indicator WHtR in subjects from rural region of Southern Poland ( Figure 6 ). In gender group, only in the case of girls there was weak positive correlation between the amount of the consumption of energy drinks and interpretation WHR ( Figure 5 ).
DISCUSSION
Most of the surveyed high school students of the Southern Poland (almost 90%) drink energy drinks. A study carried out among young people from the northern regions of the Poland, in the school year 2012/2013 showed 66.8% prevalence in the consumption of energy drinks. Significantly more often these beverages selected boys (74.6%) than girls (60.8%) [11] , as in own study. Research conducted by Gaździńska et al. showed that energy drinks were more popular among young people living in the cities (17.7%) than in the countryside -9.1% [12] , which is confirmed by the results of our study as well.
In the study was observed a weak association between consumption of energy drinks with overweight and obesity as well as type of abdominal obesity. Positive, but weak statistically significant correlations related to the frequency and amount of consumption of energy drinks in the study group overall, and place of residence and gender were observed.
Consumption of energy drinks in other studies, with the declared frequency of once or several times a week was associated with obesity (OR = 0.87 vs overweight and normal weight). Frequent consumption of sugary drinks, sweetened coffee or tea, fruit drinks, milk, 100% juice, and alcohol was significantly associated with higher consumption of both sports drinks and energy drinks [13] . Boys who consumed significantly more energy drinks also had significantly higher BMI (r = 0.33; p <0.05) and the thickness of folds of skin -fat (r = 0.46; p <0.05) in Łagowska studies [14] . Young people with excessive body mass consumed energy drinks 8.5 times higher compared to the other participants in the study done by Bajerska et. al. [15] . In previously own study, conducted with high school students from rural areas, boys, who significantly more likely reach for energy drinks, was found positive correlation between the frequency of drinking these beverages and the mean values and the interpretation of BMI (r s = 0.4, p = 0.0117) [16] .
Energy drinks are sugary beverages, and like other sugar soft drinks may be associated not only with obesity, but also with abdominal obesity. In the group of more than 2.700 teenagers aged 12-16, years increased consumption of sugary drinks was associated with significantly higher values of waist circumference in boys and girls group (p = 0.043) [17] . Children and adolescents consuming daily over 90 ml of sweet beverages had almost 3-fold higher risk of developing metabolic syndrome (OR = 3.20; 95% CI = 1.06-9.90), obesity (OR = 2.49; 95 % CI = 1.00-6.53) and hypertension (OR = 2.79; 95% CI = 1.02-7.64) [18] .
Energy drinks, as test results of Larson et al. showed, have been linked also with behaviors that are associated with the development of overweight and obesity. Consumption of energy drinks was associated with less frequent breakfast consumption and at the same time, higher intake of sweetened carbonated beverages. Respondents also spent more time playing computer games, more often demonstrated their unhealthy behaviors related to weight control. Sleep problems and the use of psychoactive substances among men and women (p<0.05) were reported in the groups consuming energy drinks [19, 20] . 
